Introduction {#sec1-1}
============

Reports on treatment need and demand help health care authorities to plan future policies and resources allocation. Public knowledge of healthcare disciplines and their demand and needs have previously been covered in the literature with a wide range of variability.\[[@ref1][@ref2]\]

Patients\' dental knowledge about the prevention of tooth decay was found to be an important factor in determining strategies for dental care and education programs in individual dental offices.\[[@ref3]\] One study attempted to describe the level of general public knowledge about oral disease and its prevention; approximately 60% of the studied sample was able to identify the signs of inflamed gingiva and the preventative role of fluoridated water.\[[@ref4]\] A sample of Kuwaiti University students demonstrated a lack of knowledge about dental caries and periodontal diseases, whereas 29.5% of the sample were not able to recognize any measures to prevent gums from bleeding.\[[@ref5]\] Socioeconomic and educational factors also influence these aspects of their knowledge, as schoolteachers were shown to have more accurate knowledge about the causes and prevention of dental caries and periodontal disease than that of students and their parents.\[[@ref6]\]

Awareness of one\'s own malocclusion can be a step toward seeking proper treatment. An earlier study indicated a high dental awareness level in young adults regarding their preexisting malocclusion status.\[[@ref7]\] This self-perception is influenced by constant ridicule from others and was shown to drive the seeking of orthodontic therapy.\[[@ref8]\] The demand for orthodontic treatment among adolescents can reach up to 60% in the general population. This increase in demand has indeed matched an increase in patients\' reported awareness.\[[@ref1]\]

Likewise, the need for prosthodontic services has been well established in recent years, especially with the introduction of highly esthetic ceramic and porcelain treatment modalities.\[[@ref9]\] However, one study showed a lack of awareness of common prosthodontic problems, the number of visits required for treatment completion, and the materials used to construct a prosthetic restoration. It was concluded that dentists must explain all aspects of a proposed prosthodontic treatment and its duration requirements.\[[@ref10]\]

The literature reports a lack of public knowledge about endodontic treatment. In a self-completed questionnaire distributed at a dental school in Turkey, 15% of the patients were in favor of affected tooth extraction as opposed to endodontic treatment; this percentage dropped to 2.5% post endodontic treatment.\[[@ref11]\]

The increasing prevalence of dental decay in Saudi Arabia is a major concern. It was shown that only 26.1% of a group of Saudi children aged from 6 to 9 years were free of caries.\[[@ref12]\] A more recent study showed that the prevalence of caries among a sample of Saudi primary school children was 94.4%.\[[@ref13]\] Given the high proportion of untreated dental caries in Saudi school children, and the fact that most of the carious teeth were treated by extraction, many studies stressed the need for effective preventive measures.\[[@ref12][@ref14]\]

Because the literature lacks data on population-based knowledge of dental therapies, with an associated demand/needs analysis for each dental discipline, the aim of the study was to quantify values, compared to other dental fields, for orthodontic knowledge interest, demand, and need in a sample of Saudi males. The secondary aim was to further investigate any relationship between the three variables and to highlight additional confounding behavioral characteristics of the study participants pertaining to oral hygiene measures.

Materials and Methods {#sec1-2}
=====================

This cross-sectional study was completed utilizing three forms originally designed for the present study. The first multiple choice questionnaire was distributed listing various dental specialties (orthodontics, periodontics, prosthodontics, endodontics, and restorative dentistry). Participants were asked to tick the specialty in which they felt they were interested in acquiring knowledge.

Each subject was then asked if he/she was in need of further dental treatment. Another list of the same dental specialties was then introduced to select the needed dental services from the subject\'s own perspective.

The two listing forms (representing the knowledge and demand domains) were distributed randomly to male subjects on major sidewalks, and within King Saud Main Campus Hall, Riyadh, Saudi Arabia.

To investigate the actual need for dental treatment, a mobile dental unit was set up at the same locations, and dental screening was completed for subjects desiring clinical examination and proper assessment of their needs. A third specialty listing was used to tick the required dental treatment for each subject from the clinician\'s perspective. For the purpose of proper comparison, the listing was composed of the same specialties, namely, orthodontics, periodontics, prosthodontics, endodontics, and restorative dentistry. All clinical assessments were performed by five dental interns. Subjects were considered to be in need of each dental service based on the presence of at least one clinical dental sign pertaining to that specialty domain. In addition to subjects\' age, the frequencies of tooth brushing, dental pain, treatment seeking, and routine checkup were collected to assess the sample behavioral pattern regarding the maintenance of good oral hygiene. [Figure 1](#F1){ref-type="fig"} shows a consort diagram highlighting the study design and the investigated variables.

![Consort diagram illustrating the study design and all variables investigated](JOS-7-9-g001){#F1}

The study protocol was reviewed and approved by the College of Dentistry Research Center at King Saud University. All data were combined and analyzed using SPSS statistical package 22 (Armonk, NY). Descriptive statistics and then Pearson\'s Chi-square test were applied to compare the percentage of the knowledge, demand, and need findings for each dental discipline.

Results {#sec1-3}
=======

A total of 1566 Saudi males completed the initial survey of dental knowledge. From that group, 1406 subjects (89.78%) then completed the treatment needs checklist. The average age was 31.25 years (±13.44), ranging from 16 to 80 years. Regarding the treatment needs data collection, 177 Saudi male subjects were examined, and the average age was 30.61 years (±10.21), ranging from 17 to 65 years.

A total of 71% of subjects brushed their teeth on a daily basis, and almost half (51%) reported experiencing dental pain during the last month, of which only 38% had sought an appointment to manage it. Finally, 24% of the subjects studied reported visiting their dentist regularly, without the presence of dental pain, for dental checkup and scaling.

When participants were asked about the frequency of their dental visits during the past year, 39.9% reported no visit. The majority of visits reported were once (27.7%), followed by three or more times (17.1%), and twice a year (15.4%).

[Figure 2](#F2){ref-type="fig"} and [Table 1](#T1){ref-type="table"} illustrate the percentage of knowledge interest, demand, and need for each specialty group. The proportions of the three outcomes (namely knowledge interest, demand, and need) for each specialty group were then compared. Highly significant differences were detected with Pearson Chi-square test using two degrees of freedom between all three outcomes for all specialties (*P* \< 0.001), except for the endodontic group where there was no significant difference detected (*P* = 0.625). Further comparison was completed between each possible pairing of the three outcomes for each specialty. [Table 2](#T2){ref-type="table"} shows the *P* values for these investigations using Chi-square test.

![Graphic presentation of reported knowledge interest, demand, and need within each specialty group (percentage)](JOS-7-9-g002){#F2}

###### 

The percentage of subjects reporting knowledge interest, demand, and need within each specialty group
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###### 

The *P* value resulting from the comparison of each pair of studied outcomes (knowledge interest, demand, and need) for each specialty group

![](JOS-7-9-g004)

When the three outcomes of each specialty were analyzed with each other for any significant correlations using Spearman test, significant correlations could be found.

Discussion {#sec1-4}
==========

The study reported a relatively good level of oral hygiene practice, which was measured in the study sample as 71% of subjects who brushed their teeth daily. The Saudi health information survey detected similar findings, as 71.5% of subjects reported brushing their teeth once daily.\[[@ref15]\] The survey also illustrated the approximate frequency range (to current findings) of visiting the dentist due to pain and attending routine checkup with no pain at 48.6 and 11.5%, respectively. A prior study on Saudis related this below-optimal brushing frequency and checkup habits to the fact that oral hygiene habits are taught relatively late in life and that oral health awareness was rather low as a result of such introductory delay.\[[@ref16]\]

A quarter of the participants showed interest in building additional knowledge about orthodontics. A similar but not significant proportion demanded orthodontic therapy (27.6%). Both proportions were significantly different than the increased need reported at 62.5%. This result was in agreement with the reported high need for orthodontic treatment reaching 77% of patients attending King Saud University dental clinics.\[[@ref17]\]

The present study did not detect any significant correlations between orthodontic demand and need. Another study using a different set of assessments did not detect such a relationship either. Sam *et al*. were able to locate such a relationship in only selected demand and need subgroups of a Saudi sample and not an overall demand domain.\[[@ref18]\] Another study in the western Saudi Arabia region concluded that patient\'s perceptions of orthodontic treatment did not always correlate with professional assessment, by means of using an index of treatment needs.\[[@ref19]\]

The international communities\' findings are in agreement with the reported lack of correlation between orthodontic knowledge and demand. A study that interviewed patients and their parents concerning treatment need and knowledge about orthodontic treatment showed no significant differences between their judgment of dental assessment and treatment need.\[[@ref20]\] Similar findings were found for the lack of association between orthodontic treatment need and demand.\[[@ref21]\]

Compared to actual need, the lower orthodontic and periodontic treatment demand can be attributed to the level of low interest in knowledge (awareness) indicated in the study. Awareness of the need for the right actions by patients, through proper dental treatment-seeking, was considered a key factor toward improving periodontal health.\[[@ref22]\]

[Table 2](#T2){ref-type="table"} shows no significant differences between demand and need for prosthodontic care. The literature shows the location of missing teeth as an indicator of treatment need, deriving the highest demand for fixed prosthesis on unilateral distal end cases (Kennedy Class II).\[[@ref23]\] Another reason for the lack of distinction between prosthodontic need and demand is the difficulty measuring a highly individualized preference, which is usually based on a patient\'s own opinion.\[[@ref24]\]

The literature lacks an investigation of the knowledge, need, and demand for endodontic treatment. As a response to aid in patient education, some methods of knowledge transfer were discussed, including a 5-min audio--visual film.\[[@ref25]\] The reported endodontic need for the current Saudi sample was 14.8%. The prevalence of apical periodontitis reported for Saudis ranged from 53.5\[[@ref26]\] to 63.9%.\[[@ref27]\] An earlier study calculated the average root canal treatment per subject at 1.64.\[[@ref28]\] Internationally, the prevalence varied from 7 to 86%.\[[@ref29]\] A contributing cause of the relatively low prevalence in this study can be referred to not including radiographic analysis of the screening process.

The restorative scoring among the three study outcomes displayed the most discrepancies, with significant differences between each one of the pairs. The increased prevalence of caries in Saudi Arabia is well established in the literature with a high value (78.9%) and a mean teeth decay component index of 2.68 (±2.21).\[[@ref30]\] A total of 46.8% of participants demanded restorative treatment in the current study; this result was similar to other study findings showing a demand of 40% of participants.\[[@ref31]\]

The large gap between the restorative demand and need was also found to be significantly different in another study.\[[@ref32]\] In the literature, unmet need for dental care was previously attributed to the cost of treatment.\[[@ref33]\]

The present study displayed variable findings for each discipline. Similarly, subjective perceptions of esthetic and functional treatment needs were found to be highly variable among the Saudi male patients.\[[@ref34]\] A potential reason for the inconsistency with some literature findings can be attributed to the direct way in which questions were asked (i.e., direct listing). The sensitivity and specificity values of the demand survey questions were reported to be variable due to imprecise wording.\[[@ref35]\]

Limitations of the study include not utilizing radiographic assessment for detecting the actual restorative and endodontic needs, along with the lack of examiner calibration. However, following a common clinical practice based on basic dental guidelines enabled the capture of extended data on different disciplines that benefited the drafting of the initial findings, which would drive conducting extended controlled research in specialty areas of interest and for both genders.

Given the current study findings, emphasis must be made on the dentist\'s role as the main source of dental health information,\[[@ref36]\] where an adequate dental information presentation would contribute to improving patients\' overall correct knowledge. As explained earlier, the dental profession should be prepared to provide increased amounts of diagnostic, preventive, fixed prosthodontic, endodontic, and orthodontic services.\[[@ref37]\] On the contrary, school-based oral health promotion programs should be established to influence the oral health behavior of children and their parents.\[[@ref38]\]

Conclusion {#sec1-5}
==========

Subjects\' knowledge on orthodontics approximated their demand. However, orthodontic need was significantly much higher. Different distinct patterns for other dental specialties were detected and described.
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